Effect of granulocyte colony-stimulating factor and granulocyte-macrophage colony-stimulating factor on polymorphonuclear neutrophils, monocytes or monocyte-derived macrophages combined with voriconazole against Cryptococcus neoformans.
The antifungal activity of voriconazole (VCZ) was tested against Cryptococcus neoformans (Cn) with and without the addition of polymorphonuclear neutrophils (PMN), monocytes or monocyte-derived macrophages (MDM) in vitro. Human effector cells with and without the addition of VCZ were incubated with Cn for 24 h. PMN, mono and MDM alone resulted in 61%, 34% and 23% inhibition of Cn, respectively (n = 3, P<0.01). VCZ at 0.01 and 0.05 microg ml(-1) alone resulted in 48% inhibition and 19% killing (n = 6). The addition of VCZ at 0.01 and 0.05 microg ml(-1) to human effector cells enhanced killing of Cn by 51% and 71% for the PMN, 41% and 58% for the mono, and 14% and 34% for the MDM, respectively. The addition of either granulocyte colony-stimulating factor (G-CSF) or granulocyte-macrophage colony stimulating factor (GM-CSF) significantly enhanced the ability of human effector cells to kill Cn. G-CSF and GM-CSF plus PMN resulted in 47% and 46% killing, respectively; GM-CSF plus monocytes or MDM resulted in 31% or 22% killing, respectively. G-CSF and GM-CSF further enhanced the collaborative killing effect of human effector cells and VCZ. At 0.01 and 0.05 microg ml(-1) of VCZ, G-CSF or GM-CSF enhanced PMN killing to 92% and 93% or 87% and 94%, respectively. GM-CSF enhanced both mono and MDM with VCZ at 0.01 and 0.05 microg ml(-1) in killing Cn to 62% and 86%, and 61% and 84%, respectively. These results suggest that VCZ would have good efficacy in the treatment of Cn infection in humans. Furthermore, VCZ would have enhanced efficacy in clinical settings where either G-CSF or GM-CSF was being used.